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(57) [#ffff*^H] 
[|f*JSl] &<D-J&5£ (1) 

Hfci] 



(St 1 , MtiFe (II) XteCo (II) SrStU I m 
(4, i^CD'f 5 y /l-g I mi~ I me : 

Mb 2] 



1 



(2) 



«W=»3 2 56 742f 
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Tm z 




Be 



—4 J (Im,) -<J CIraj) 



-"of- 



W&:-7^-^m (a) 

Mb 3] 



-NHCO-Ra 



Rett, **]BW\ ^May^W-J-XttTyuap-yW 
K&SU Rett. T/w^r/uS, 7!)-^S, T y — A- 20 

y — ^m^r^^mjLi^u^^m^T^^m^m 

T-fc6ft^Jgl<DtfyK7,f y >z:ftft: 0 

[SMtE3l — «5£ (D tcjo^r, r 2 , r 3 »(;r 

[1**44] — (1) fc*3V^C, Re&t/Rs^ 

CO, r y -/u«tftTyu*A«, XI^SMJt?* 1-20 
•■CfcSifM l *v > Lfi9*3g 3 <Di/ ^tv^ l *S<otfyu:7 

^ y ^-a^ 0 

H»#«5] — «5£ (1) Kl*5Vvc, ImK:J:9*£ 

4 v i m<otfsi>7 «r y > — s^o 

[19*^6] — /RsC (1) ^*3V>T, Re^t-^f 
[0 0 0 1 l 

✓y/MOi*:7w y v^m^^s^^-r^^^^ y 

[000 2] 50 



>&nm#<D?tbs *<t&mtLx& (id asj?A£*L 
#<*pe>tiTi^o ^^sei^ *^K5R^tco» 

iu#co rafffllftiBSr/Tt^^Ifi W^)ft* 
[0003] ^iefs^ti^Mts^7^ y 

[0 0 0 4] 0iJx.fi. Collmannfett, 1975^1^ 
/^yilyW^lt, Collmannbtt, ^yU^^ 
1/^6 (J. Am. Chem. Soc. , 105, 3038(1983)) 0 Sfc, 

±eae>tt, t 0/ r^ h7iy^7>f y y # 

^5^ra»itt«u#*AxjfiL«S:»«brv^a (che 

ra. Lett., 969(1985)) 0 £ bf-> Traylorib (J. Am. C 
hem. Soc, 104, 1391(1982)) ^Wit^V^O^CO 

«tOtTV\ fo^m*coAX^ n — AP450i LTcOftfe 

[0005] s^*^ KS!<&*££>& 
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(3) 



A«J*U-BB"t*St(»ttt, CTxtf, Rebek N /h*^C±S 
&m-< *><DW,m#)ffife, Reinhoult^S&J^;^ 

[0 0 0 6] 
[000 7] 

■[«W«:«Bfcf ±EW«- 
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tt, *0-«5£ (i) : 

[0 0 0 8] 
. [ft4] 



(1) 




[0 0 0 9] MteFe (II) XIICo (II) 

SU Imlt W^/U/Uilmi-Ime:- 
[0 0 10] 
[ft 5] 



dm,) (in*) ^^f^ 



Im s 




[001 1 ] R 2 , R3^t/R 4 {l [0012] 

U Ri^©tt7x^S ( a ) : 



4>*VM* -NHCO-Ra 



[0 0 13] R 5 (t .**JDK-¥\ ^pyyjgf 

SXIi-NHCO-RaSr«U Rett. 7VU*A«, T 
y -yuS. T y -;uf ^7 /l^^y^ii^ n y>f ftr 

[0 0 14] 



40 



[0 0 15] ±E— (1) Mte N Fe 

(id xitco (id ^«-r 0 

[0016] Iml:«t VmZtlZof *jfyV/\'mi mi 
~ I me : 
[0017] 
[ft 7] 



(4) 



%j¥ffR3 2 5 6 74 2^- 
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Tm : 



I 

[0 0 18] IC^V>T, R 2 , RsRZfR^ 

(M) fcififft-TS^ ^^^i- 0 R 2 , R3^R 4 (Ci^> 



R,= 





[0 0 1 9] _hf£5£ (1) fcUo^T* ImtC^^ax 
T ± v IrI Ctfc <5 r i as«it±0>^tt#<Dj6a» 

[0020] Rijcioistismft^^^/V'K 

(a) : 
[0 0 2 1] 
Hfc8] 



(B) 



&*V*l±-NHCO-Ra 



[0022] ic*5^T, R 5 (i, i^mm^. ^^f^'m 

3^S<E>4&<g\ Rs^BlfeffiSfi, WS&^—fr^k 

[0 0 2 3] Rsf^J: «9^^tb5^M^y>-JF^C7)^J(- 30 
v\ R B dST/w^iKo»fr. ^$Ifil-12M 

[0 0 2 4] — jftit (1) ^ttSii7x^S 
(a) M*3lvT\ ReX^Rstt, #^?45t(CT/^/U 

(Dmtmt- ReSWRe^d^siv^Tkttcos-efc 
tt. R 6 =R 8 ^^_h(0^5>#*LV> e 

[0 0 2 5] ReRtf R 8 aST/U*>^S(a4§£\ 
Tyu^/H^ttfj:, ^*JSC J JHR3-2 OfflSr^f SBC 

y-/Hoi^, «*JS : f«6-2 o«&w-*-a*# 50 



9R. 3B*3!r«»3i«***L, 

5, ry-^T/^yuS^tn, 
fi, ^V^, Ml7s=^f;^iti5 0 R 6 ^ 
(;R8^/Noy>ti7;UdryuS(7)I^ KSIIS^* 1 
-2 0E ^DyvJDR^f*! — 2 Om&JfTtZ), /Miy 

[0 0 2 6] (1) Wt^)Ift7x^uS 

(a) wsv^c, Ryj*, zkStis^ ^oy^jH^ r 
/u^;uSX|j; - N H c O - R8**t 0 R 7 fi, SHg±(E> 

[0027] ±ib— /ftst ( i ) i-^-T J: ? #3BW0> 

LTJ5ffSiStt¥ffi±^J£^S«t 5(wgE«S4xrt>5o 
[0 0 2 8] ±|E— JRS; (1) f£*3V^\ &JRMitfn 



[0 0 2 9] KTFi^ **W©-JBS (1) t?«Six5 
[0 0 3 0] *38WOaK/^-f y VZlfiW^l^T, M 
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Htl 0) 
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[0 0 3 3] <Xll>ft^4(D^ 
it&VQ2 (5S<K Rste, (1) X-Mfe^tctlo 

9) ^Wt^»3 Imtt, (1) -C^« 

#PU CjtxKfn— yu (l) £g$SQU KJfc£-g\ 



[00 3 4] it&fo 
[00 3 5] ^jfiEtt 



2, ft*ft3»tftro— ( 1 ) <D 
1:3-3:1: 4 \Z.Wtl£ir Z> ^ t 



K»t2 0ffif 



50 [0036] sicwwitt, a*. 2 o < c-is«ft*&at-i 
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[0037] s/s^te. mm, 3o-6o 
[0038] zifcm, &^\z.fccxmmm<Dj:m*m 
[oo3 9] mmum*. w*.**, ±Mfcfc^m^tz.m 

[0 0 4 0] <I12 ><t:^5C0^ 
*U Ift^X (II) OJ:5^hnM7^1^ 

[0041] asso-rsKostt, as, ft^ftitos 

0-2 0 0 fif»cR^t-3 ;^m^o 

[0 0 4 2] - hnS^r^SCftti^^ 

asanas 10-3 omznjE-rz^ fc^-cs 

[0 0 4 3] (ft25-30 
°C) ^«3et-awi36S"e#,.SJSl*IBItt, 3 0-6 05) 

[0 0 4 4] KISSL TV^-TtK. SWtM^cJ:^ 

P Hm&& * L < 8 - 9 <0«KBa>SS7Vl'# 
yttfcU ^ n p*/ua© i 5 4*»»«-(?attJt5. 

[0045] mmmte, 

[0 0 4 6] <Xa3>-ft-&*5CC0»« 

(5A-5C) oEil^tt*^tf*tt*©a^4fc-e 
[0 0 4 7] fUSM, -<Vif>\ M^>^J; 

[0 0 4 8] S«Mtt. a#. 2 

o-io oftlfflv^ri^fSo 

[004 9] 4 0-2 0 0«tffl^ 

[oo5oi 5JS(t afff. 8 o-i 'oo < c<ota«(cia: 
2-3 0B#Hfir5^ itf-eta. 

[oo5i] nbtifrfri&t&mte, $ 



[0 0 5 2] <Ifi4>ft^6^* 
X|£ 3 T# btllZit&fa 5C<DT*S mZTisMt-f 

/Wn?>T K: ReC ( = 0) X (5£4\ Rett, —IB&t 

(i) ts^itit) 0 xw:, tsst, ii^nyy 

[0 0 5 3] ffil^glOtfl 5 0-20 OffiS^R 
10 [0 0 5 4] T^^7^ KOtft 3~10Mra 
[00 5 5] SEW, 3Sifi-Wf 5 MtSHLS: 

[0056] strata, mm, 30-120 ^icr^ 

[0 0 5 7] #bttfcRl£arfr*tt, MCCCt, * 

[0 0 5 8] <lS5>ft^fel7(Z)^ 

[00 5 9] »Ai"*<S£*3Wfc (II) M 

zMnttt (id , m^mak (id ©±5*«wk**«: 
[0060] «*f b**^»Jinfttt, 20-100 

[0 0 6 l]Sltljt, THF, ft*<0±5*afiKl-*^ 
30 [0 0 6 2] BaBWMtt. 1^4«fB»cR3&T5 

[0 0 6 3] j&WcfccrWfc ft* (7k 

[0 0 6 4] <lS6>ft^»8^ 

is 5 -e# btitzfc&vo 7 frr«wwa. 
[0 0 6 5] rt*ft(i, ft^i7^THF/-<yfy 
(1:1), ^-tfy©J:5 4»llc**U WMtf^ 

[0066] mm<DAte, mm. ft^it^ti 0 

0-100 0fflFftfflv^^fcds-et5 o 

[ 0 0 6 7 ] iSTcffl^ftf*. il^> 2 0-2 0 0Mffl 

'[0068]S»«fPlii 2 o#-6 o#[cR£-r£- 
[00 6 9] -Oif h/Ui^co^PHBMtt 

[0 0 7 0] <Ii7><b^90^ 
50 ffiA-T^t&JRiWR (ID &>ft<Dm&<D#?&W<Dtf/l'7 
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(8) 
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rims. 

[0 0 7 1] JfAi-^t^JR^3/<yuj. (II) 
="<A-h (n)\ ftB^^^h (II) SrfflV^rir^T- 

#S Q 

RHF. tm. *9J—A>1DiL Otemmt. 3, 5-A- 
3 0-60 ^^K^-TS r t frX% So 

[0073] ^m<D^y^ y ^-ftfrte, /K/u^-r 

y yzt»S:MtS^7>f y >-&M 
H**ffitt, #yi/7-fyy©5, io, i5M2 0fi 

<D 4 o^ffigCD 1 o£)figj£ N g^LTV^Tt <kW ^ 

^✓y/us^^u ^f9^3oo{ig(ci*7ktt(^s^ 
t-TSo 

[0 0 74] j£$kW<Drt/\,7 4 y > -ftfrf 3\ 1 ocD/tf 

S£#;tTi^Sc 

[0075] &mW<Dtfsu7j y 1 

^>^g£Wt~S 3o<D:7^~/ug(C;^T, rtt^>(DT 
(1) OM^S*tS4JR^«f-&UfcBfl^^S:ac^t 

^^y>-fi»^ (id te»\t. msafr&ici: 
&jRism*#/u:7 ^ y «t 9 >r s *v y ^&w^ 

<D%%bbW&. J. Am. Chem. Soc. 1996, 118, 3980) N 

2oco@c (II) ^><D5^lo[c^-rs<t. *£^L 
fc«W^tt#yU7-f y ^ffilc3l#1Ht&ix, #/v:7>r 
y >Stf^±^g^fi: U H*lcH*^AS«S* Ltv^v > 

ttJs^*t^/u7-< y,>ffirt(cja^#x^'>R^ 



[0 0 7 6] *^P^<7)aK/U^^ y >ZtW^t^7P 
*xy ^^ii?rfflv>Si ifcj: 9, ^WM<D^jvy j 

So *58W©#^7-f y ^ItWt ttBJflWH 1 

ttBBRSriSttfk-TSr i^-C#SOT\ flS«7VU;fr>"t 

ff;fflt)M^^o 3 tic *38«o#/u7>f y vrt 

M* L#* v 3fcS»T fe S o 
[0 0 7 7] 

20 [0 0 7 8]!) IS® 

5, 10, 1 5 - hV * (o-^Fo7x^) -20 

y > (4' ) (Do^f^t 

2—=-h n^yX/^ft K (2) (3. 74g, 2 

4. 8 mm o 1 ) £ *f ^ /U- 2 -^yU^T/^fc 
K ( 3 ) ( 1 . 19g. 12. 4 mm o 1 ) fc°^- 

i o ^ y y 2/ (wt, rmLj <b^^i5-r 

So ) \ZM**\^ b 6 n-/U (1) (2. 50g. 37. 
2mmo 1) &toz-tz 0 RJt:4S^ibtm\.XiS\f^ft^r 

(JSH^fflC": CHC 1 3 /MeOH = 15/1) 0 ^fe 
7 1 3 m g S:»fc 0 

[0 0 7 9] MS(TOF) m/e 740 (M+l), ffJjCffi: 740 (M+l) ; 

*^^rtgKlR(CHCl3) A max 423, 518, 555, 595, 654 
nm; **5Sa(CHCl 3 ) A max 658, 716 nmUext 420 n 
m) 0 

[0 0 8 0] 2 ) IS® 

5, 10, 15-hy^,(o-7^7x^) -20 

40 — f ^ yyry/i-tf/uy^ y > (5' ) 

ik&%04' (144mg, 0. 19 4mmol) ^rffi^ 
8mL(*U igPJ^Ib^XdDZlTKftl^ (6 4 2 
mg. 2. 8 5mmol) ^*Dx.. S«&T*tKj$bfco 2 

5 T>-=e^T*S:*Dillr^ytttcu^. C 

^T*. * (X 2) Ti5fc#m. **Na 2 S04Tft» 
U »ttLfc 0 Mft7 0mg (5 5. 6%) 

[0 0 8 1] MS(TOF) m/e 650 (M+l), ff»ffi 650 (M+l); 
50 JS^WaKKttHCls) A max 421, 515, 555, 586, 644 
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(9) 



mt%$3 2 56 74 2-t 
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nm; ^3t5fiS(CHCl 3 ) Xmax 657, 718 nmUext 420 n 
m) Q 

[0 0 8 2] 3 ) I§® 

5, 10, (a ( a,a-o-T^7x^ 

M -2 0 — r s^v y ;i/#;i/7>f y > (so 

WtttWfrttS-' (70mg, 0. 107mmol) N 
vy*y/U2. 5 2 gSr^Vif ^6mL[C^®£-t*\ T 

2 0»IH«, SUMCHC la. MeOHg^lt' 

7 4 — (S^®g£: CHC ls/Tir h^=3/l) ~C 
R f = 0. 1 4©^^!)*y/^7A^P^ 
7^-T'iSL (/HIH®££ : CHC 1 3/Tir h 3 
/l — l/i> , *fe-H*l Img (1 5. 7%) 

[0 0 8 3] MS(TOF) m/e 650 (M+l), ff#ffi 650 (M+l) ; 

5ft^WtiK4X(CHCl3) A.max 421, 517, 555, 588, 647 
nm; **3SS(CHCl3) *max 657, 716 nmUext 421 n 
m) 0 

[0 0 8 4] 4) TM® 

5, 10, (a,a,a-o-t°/<D^/U7 

5; y :7 ^ - yu) -2 0— r ^ ^y^yyu^/i-^^ y > 

(6' ) : 
[0 0 8 5] 
Utl 1] 




[0 08 6] (D&jOL 
ft^ftSC (llm g> 0. 016mmol) SrCH 

cis lmLc^u try^^i 0/1 L*rjp*.fc. at 

fcV<o>f/i^ ay Kl 0 ju LSriP^ 

fPNaHC037k»«e. 7k (X2) Ti5fc#U fekN a 2 
S04t«U: 0 lfel»3 1mg^ 

[0 0 8 7] #&*tfcHffS:vy *>ffr%yJ*#u-* V 

y^y^-x-mmLtz mmmmcHci3/r±b> 

= 10/1^9/1) o iRf 7mg (46. 7%) 0 



[0 0 8 8] l H NMR(CDC1 3 ) 5 -2.69(2H, s, NH), 0.0 
3, 0. 13(18H, s; 9H, s; t-Bu), 7. 15(1H, s, NH), 7.2 
7(2H, s, Im), 7. 47 (3H, q, benzene-ci, 2) , 7. 82 (5H, 
q, benzene-a2, bi,2>, 7. 89 (1H, d, benzene-ai), 8.7 
2(3H, t, benzene-di, 2), 8. 81 (4H, s, pyrrole), 8.84 
(2H, d, pyrrole), 9.06(2H, s, pyrrole); MS(T0F)m/e 
902 (M+l), f+Wffi 902 (M+l); SS^T^RlR (CHCla) km 
ax 421, 514, 552, 588, 649 nm; ^*?Sg(CHCl 3 ) Ama 
x 655, 715 nm(lext 421 nm) e 
10 [ 0 0 8 9 ] 5 ) IS© 

5, 10, 15-MI7 (o,a,a-o-^nW 
*J7zl~;1<) -2 0 — r ^^✓y/Hft(III)3iK/l'7-f 

y v ( 7 • ) 



16' (15mg, 0. 016/imol) £:ilPJ<£> 



*S7k*ffcft (II) (2 44mg, 1. 13mmol)£r 

it:JoV^THF2mL, 3, 5-;Uf^|]5mg 
(0. 04 8mmol) SriPx., *P$tfS5fcl,fco 3B#P^ 

20 ?u-? h^yyj— (ffitt^o, »dp^) -e 
[0 0 9 0] 1 roiiifczkSfSM * y — 

U ®fe@£Mmg (0. 0 0 3mmo 1 v 1 8. 8 

%) «r#fc. 

[0 0 9 1] MS(TOF) m/e 955 (M+), fhWfiS 955 (M+) ; 
*^^KBMX(CHC1 3 ) ^max 415, 512nmo 
[0 0 9 2] 6) XS© 

5, 10, 1 5-h!i7 (a, a, a-o-eV^u^r/l^T 

30 * yy^-jv) -2 0— < ^yyy^miDtfsi-y^ y 

V-ftfr (8' ) 

lifi^'u-^^^^, 1t&»7' (4mg, 
0. 0 0 3mmo 1 ) SrTHF/^Vif V (1:1) 2 
mL*U -t^jgJfcfclO. 2MiZf^thy 
^*M3mLyDi 3 05>m*b<«»bfc o 

>-S:»P**aWSrttttl U7^ 0 
[0 0 9 3] m^WmL*^? h^SrW^Lfcir 
5, jRtt^EI 1 0) 8 * T^^i-H^OJ: 51-, V— H!f 

40 Dt>^fyUft^Tfc^t°^7 F7x^^7>f y 

v (iioiot/TfiSi) toy— ^—WtJt^r, ¥ 

[0 0 9 4] MS(TOF) m/e 956 (M+l), ft»M956(M+l) ; 
*^pTtBKlR (-O-if » A max 432, 558 nm. 
[0 0 9 5] 7) II© 

5, 10, 1 (a, a, a -O- tV<tz^yU 

75/ 7xn;>) -2 0--Y S^Vy/U^^H* (II) 

ifi/is? 4 y >~m» (9* ) <^/& 

50 7/l^^y#IMT, ft^6' (5m g, 5. 54/im 
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■ol) SrTH F lmLI*»U 3, 5 -A^V 6 
mg (5 5. 4^mol) SrTJP^fco /^-;HmL 
l-^^Urc^Tk^t^^Vu h 5mg (3 8. 5 // m o 
1) STiBJMldbqjt* JbrtKBHSIELfc. |i|3 0M, 

Litis, ^dd*mi:»>u mmm 
srjattk M*aaw-hy ^at-w, wil*&h* 

5 m g ftiR^ 9 4. 2 %„ 



[ 0 0 9 6 ] ft*- ~*lfflmL A. max : 43 

9, 548 nra,, MS(TOF) m/e 959(M+l)ft^ffi959(M+l) 0 

[Hi] Hili, -fA7^yyt (ii) ^^-/-^5 



[Hi J 



0.60O 



W. 
J* 



0.300- 



O.OOO* 




360.0 



550.0 
XII (r») 



750.0 



